Secretory plasticity of pituitary cells: a mechanism of hormonal regulation.
Pituitary somatotropes and melanotropes have enabled us to investigate the molecular basis and functional dynamics underlying secretory plasticity, an ability of endocrine cells to adapt their activity to the changing physiologic requirements, which generates discrete cell subpopulations within each cell hormonal type. Porcine somatotropes comprise two morphologically distinct subpopulations of low- (LD) and high-density (HD) cells, separable by Percoll gradient, that respond differently to hypothalamic regulators. In LD somatotropes, somatostatin (SRIF) inhibits growth hormone (GH)-releasing hormone (GHRH)-induced GH secretion. Conversely, SRIF alone stimulates GH release from HD somatotropes. These disparate SRIF actions entail a molecular signaling heterogeneity, in that SRIF increases cAMP levels in HD but not in LD cells as a requisite to stimulate GH release. GHRH-stimulated GH release also involves differential signaling in LD and HD cells: although it acts primarily through the cAMP/extracellular Ca2+ route in both somatotrope subsets, full response of LD somatotropes also requires the inositol phosphate/intracellular Ca2+ pathway. Amphibian melanotropes, which regulate skin adaptation to background color by secreting POMC-derived alpha-melanocyte-stimulating hormone (alphaMSH), also comprise two subpopulations with divergent secretory phenotypes. LD melanotropes show high biosynthetic and secretory activities and high responsiveness to multiple hypothalamic factors. Conversely, HD melanotropes constitute a hormone-storage subset poorly responsive to regulatory inputs. Interestingly, in black-adapted animals most melanotropes acquire the highly-secretory LD phenotype, whereas white-background adaptation, which requires less alphaMSH, converts melanotropes to the storage HD phenotype. These same interconversions can be reproduced in vitro using appropriate hypothalamic factors, thus revealing the pivotal role of the hypothalamus in regulating the functional dynamics of the secretory plasticity. Furthermore, this regulation likely involves a precise control of the secretory pathway, as suggested by the differential distribution in LD and HD melanotropes of key components of the intracellular transport, processing, and storage of secretory proteins. Hence, molecular signaling heterogeneity and unique secretory pathway components seem to relevantly contribute to the control of secretory plasticity, thereby enabling endocrine cells to finely adjust their dynamic response to the specific hormonal requirements.